Enhancement of carrageenan and dextran-induced edemas by 2,3,7,8-tetrachlorodibenzo-p-dioxin and related compounds.
Paw edema formation after the subplantar injection of carrageenan was enhanced in rats treated with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). The enhanced carrageenan response could be detected as early as 4.5 hr after TCDD; however, the magnitude of enhancement was greatest when rats were challenged with carrageenan 5 days after TCDD. In the latter case, the ED50 of TCDD in enhancing the carrageenan response was 6 micrograms/kg. TCDD also enhanced dextran-induced paw edema, which follows a time course different from that of carrageenan-induced edema and is produced by a different mechanism. The enhancement of carrageenan and dextran paw edemas was due to an increase in the edema-producing potency of the irritants and not to a change in their maximum effect. The ability of other 3-methylcholanthene-type inducers to enhance carrageenan-induced paw edema and the inability of phenobarbital-type inducers to cause the response suggest that the TCDD binding protein might be involved in edema enhancement. TCDD also enhanced carrageenan-induced pleural edema; however, the number and type of leukocytes recovered in the pleural exudate was not affected. TCDD did not alter granuloma formation produced by the subcutaneous implantation of cotton pellets, indicating that enhancement by TCDD was peculiar to edema formation and not to inflammation in general. It is suggested that TCDD may enhance carrageenan and dextran edemas by increasing the availability of mediators involved in each type of edema formation and/or by increasing the responsiveness of the vasculature to mediators.